The synthetic cannabinoid R(+)WIN 55,212-2 inhibits the interleukin-1 signaling pathway in human astrocytes in a cannabinoid receptor-independent manner.
R(+)WIN 55,212-2 is a synthetic cannabinoid that controls disease progression in models of multiple sclerosis. This is associated with its ability to reduce migration of leukocytes into the central nervous system. Because leukocyte migration is dependent on induction of adhesion molecules and chemokines by pro-inflammatory cytokines, we examined the effects of R(+)WIN 55,212-2 on their expression. Using 1321N1 astrocytoma and A-172 glioblastoma as cell models we show that R(+)WIN 55,212-2, but not its inactive chiral form S(-)WIN 55,212-2, strongly inhibits the interleukin-1 (IL-1) induction of the adhesion molecules intercellular adhesion molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1) and the chemokine IL-8. This inhibition is not mediated via the CB1 or CB2 cannabinoid receptors, because their selective antagonists and pertussis toxin failed to affect the inhibitory effects of R(+)WIN 55,212-2. Furthermore reverse transcription-PCR analysis did not detect the expression of either receptor in 1321N1 cells. R(+)WIN 55,212-2 was shown to inhibit adhesion molecule and chemokine expression at the level of transcription, because it strongly inhibited the IL-1 induction of ICAM-1, VCAM-1, and IL-8 mRNAs and blocked the IL-1 activation of their promoters. The NFkappaB pathway was then assessed as a lead target for R(+)WIN 55,212-2. NFkappaB was measured by expression of a transfected NFkappaB-regulated reporter gene. Using this assay, R(+)WIN 55,212-2 strongly inhibited IL-1 activation of NFkappaB. Furthermore R(+)WIN 55,212-2 inhibited the ability of overexpressed Myd88, Tak-1, and IKK-2 to induce the reporter gene suggesting that R(+)WIN 55,212-2 acts at or downstream of IKK-2 in the IL-1 pathway. However R(+)WIN 55,212-2 failed to inhibit IL-1-induced degradation of IkappaBalpha, excluding IKK-2 as a direct target. In addition electrophoretic mobility shift and chromatin immunoprecipitation assays showed that R(+)WIN 55,212-2 does not regulate the IL-1-induced nuclear translocation of NFkappaB or the ability of the latter to bind to promoters regulating expression of ICAM-1 and IL-8. These data suggest that R(+)WIN 55,212-2 blocks IL-1 signaling by inhibiting the transactivation potential of NFkappaB.